ELECTRICAL CONNECTOR WITH FIXITY MEMBERS 
HAVING SIMILAR SHAPES AS CONTACTS FROM WHICH 
CONTACT PORTIONS ARE OMITTED 



This application claims priority to prior Japanese patent application 
JP 286655/2002, the disclosure of which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION: 

This invention relates to a connector which is mountable on a 
surface of a suhstrate such as a printed circuit board and is connectable to a 
mating connector in a direction perpendicular to the surface of the 
substrate. 

When the mating connector is disconnected from the connector of 
the above-mentioned type, the connector is given a large reaction force 
such that the connector is intended to be removed from the printed circuit 
board. To prevent the connector from being undesirably removed from 
the printed circuit board, the connector is provided with fixity members, 
which serve to fix or secure the connector on the printed circuit board. 
Such a connector is disclosed in JP-U H05-23429. 

The connector of JP-U H05-23429 comprises an insulator, which is 
formed with slots. The slots are positioned at the opposite ends of the 
insulator in the longitudinal direction of the insulator, respectively. Into 
the slots, fixity members are inserted. The fixity members are soldered to 
a printed circuit board so that the connector is also fixed thereto. 
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SUMMARY OF THE INVENTION: 

It is an object of the present invention to provide a connector which 
has improved fabrication ease and allows fabrication costs to decrease. 
This invention is applicable to a connector which is mountable 
5 in/on a surface of a substrate and is connectable to a mating connector in a 
first direction perpendicular to the surface of the substrate. The connector 
comprises an insulator, a plurality of contacts and a plurality of fixity 
members. The insulator is formed with a plurality of first holding 
portions for holding the respective contacts and a plurality of second 

10 holding portions for holding the respective fixity members. The first and 
the second holding portions (2 1 , 22) are arranged in a second direction 
perpendicular to the first direction. Each of the contacts has a first held 
portion held by the corresponding one of the first holding portions, a first 
fixing portion for fixing the contact on the surface of the substrate, and a 

15 contact portion for being brought into contact with contacts of the mating 
connector. The fixity members serve to fix the insulator to the substrate in 
cooperation with the first fixing portions of the contacts. The connector 
according to this invention is characterized in that: 

each of the fixity members is made of the same material as the 

20 contacts and is comprised of a second held portion and a second fixing 
portion; 

the second held portion has the same shape as the first held portion 
and is held by the corresponding one of the second holding portions of the 
insulator; and 

25 the second fixing portion has the same shape as the first fixing 

portion and is for fixing the fixity member on the surface of the substrate. 
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BRIEF DESCRIPTION OF THE DRAWINGS: 

Fig. 1 is a perspective view showing a connector according to a first 
embodiment of the present invention; 

Fig. 2 is a cross-sectional view showing the connector of Fig. 1, 
5 taken along lines II-II; 

Fig. 3 is a cross-sectional view showing the cormector of Fig. 1, 
taken along lines III-III; 

Fig. 4 is a perspective view showing a contact which is included in 
the connector of Fig. 1; 
10 Fig. 5 is a perspective view showing a fixity member which is 

included in the connector of Fig. 1 ; 

Fig. 6 is a top plan view showing a carrier, with which the contacts 
of Fig, 4 and the fixity members of Fig. 5 are formed; 

Fig. 7 is a perspective view showing a mating connector for the 
15 connector of Fig. 1; 

Fig. 8 is a cross-sectional view showing the mating connector of Fig. 
7, taken along lines VIII- VIII; 

Fig. 9 is a cross-sectional view showing the mating connector of Fig. 
7, taken along lines IX-IX; 
20 Fig. 10 is a perspective view showing the connector of Fig. 1 and 

the mating connector of Fig. 7; 

Fig. 1 1 is a cross-sectional view showing a combination of the 
connector of Fig. 1 and the mating connector of Fig. 7, corresponding to 
Figs. 2 and 8; 

25 Fig. 12 is a cross-sectional view showing a combination of the 

connector of Fig. 1 and the mating connector of Fig. 7, corresponding to 
Figs. 3 and 9; 



Fig. 13 is a top plan view showing a connector according to a 
second embodiment of the present invention; 

Fig. 14 is a side view showing the connector of Fig, 13; 

Fig. 15 is another side view showing the connector of Fig. 13; 

Fig. 16 is a cross-sectional view showing the connector of Fig. 14, 
taken along lines XVI-XVI; 

Fig. 17 is a cross-sectional view showing the connector of Fig. 14, 
taken along lines XVII-XVII; 

Fig. 1 8 is a perspective view showing a contact which is included in 
the connector of Fig. 13; 

Fig. 19 is a perspective view showing a fixity member which is 
included in the connector of Fig. 13; 

Fig. 20 is a top plan view showing a carrier, with which the contacts 
of Fig. 18 and the fixity members of Fig. 19 are formed; 

Fig, 2 1 is a side view showing the contact with the carrier of Fig. 

20; and 

Fig. 22 is a side view showing the fixity member with the carrier of 
Fig. 20. 

DESCRIPTION OF PREFERJIED EMBODIMENTS: 
With reference to Figs. 1 to 5, a connector 100 according to a first 
embodiment of the present invention comprises an insulator 10, a plurality 
of contacts 30, and a plurality of fixity members 40. As shown in Figs. 2, 
3 and 1 0, the connector 1 00 is fixed to a substrate 60 by the fixity members 
40 and the contacts 30. As shown in Figs. 10 to 12, the connector 100 is 
fitted with and connected with a mating connector 200 in a Z-direction. 

As shown in Figs. 1 to 3, the insulator 10 is comprised of a pair of 
first wall portions 11a, lib, a pair of second wall portions 12a, 12b, a 
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center island portion 13 and a bottom portion 14. Each of the first wall 
portions 1 la, 1 lb stands up from the bottom portion 14 upwardly in the Z- 
direction and extends in a Y-direction perpendicular to the Z-direction. 
The first wall portions 11a, 1 lb are spaced from each other in an X- 
5 direction perpendicular to the Y- and the Z-directions. 

Each of the second wall portions 12a, 12b stands up from the 
bottom portion 14 upwardly in the Z-direction and extends in the X- 
direction. The second wall portion 12a connects one end of the first wall 
portion 11a and another end of the first wall portion 1 lb, while the second 
10 wall portion 12b connects the other end of the first wall portion 11a and the 
other end of the first wall portion 1 lb. Thus, the first and the second wall 
portions 11a, lib, 12a, 12b constitute an elongated, rectangular enclosure. 

The center island portion 1 3 stands up fi-om the bottom portion 14 
upwardly in the Z-direction. The center island portion 13 is spaced from 
15 the first wall portions 11a, 1 lb in the X-direction and is also spaced from 
the second wall portions 12a, 12b in the Y-direction so that an elongated O- 
like shaped groove 15 is defined between the center island 13 and the first 
and the second wall portions 11a, lib, 12a, 12b. 

Each of the first wall portions 11a, 1 lb is formed with a plurality of 
20 first holding grooves 21 for holding the respective contacts 30 and a 
plurality of second holding grooves 22 for holding the respective fixity 
members 40. The first and the second holding grooves 21, 22 are spaced 
at regular intervals in the Y-direction and are arranged parallel to each other. 
Each of the second holding grooves 22 is positioned next to the outermost 
25 one of the first holding grooves 2 1 in the Y-direction. The first holding 
grooves 21 are positioned between the second holding grooves 22 in the Y- 
direction. 
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As shown in Fig. 2, each of the first holding grooves 21 is 
continuously formed in the first wall portion 11a, lib, the bottom portion 
14, and the center island portion 13 so that it has a U-like shaped cross- 
section. The first holding groove 21 communicates with the elongated O- 
5 like shaped groove 15 and a lower surface 14a of the bottom portion 14. 
The first holding groove 2 1 also communicates with an outer side of the 
first wall portion 1 la, lib. The first holding groove 21 is provided with a 
fitting hole 23, which extends from the bottom portion 14 to an upper 
surface 16 of the insulator 10 in the Z-direction. 

10 As shown in Fig. 3, each of the second holding grooves 22 is 

continuously formed in the first wall portion 11a, lib and the bottom 
portion 14 but is not formed in the center island portion 13 so that it has an 
L-like shaped cross-section. In this embodiment, the second holding 
groove 22 communicates with the elongated O-like shaped groove 15. 

15 However, the second holding groove 22 may be isolated from the elongated 
O-like shaped groove 15. The second holding groove 22 communicates 
with the lower surface 14a of the bottom portion 14 and the outer side of 
the first wall portion 11a, lib. The second holding groove 21 is provided 
with a fitting hole 24, which extends from the bottom portion 14 to the 

20 upper surface 16 of the insulator 10 in the Z-direction. 

As shown in Fig. 4, each of the contacts 30 is comprised of a held 
portion 3 1, a fixing portion 32 and a contact portion 33. The held portion 
3 1 has an L-like shape and is provided with a fitting post 31a. The fitting 
post 31a extends from one edge of the held portion 3 1 vertically and is 

25 formed with two engagement portions 3 lb, 3 1 c. The fixing portion 32 

extends from an end of the other edge of the held portion 3 1 and away from 
the fitting post 31a. The free end of the fixing portion 32 serves as a 
soldered portion 32a. When the connector 100 is mounted on the 
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substrate 60, the soldered portion 32a is soldered to the substrate 60 so that 
the contact 30 is fixed to the substrate 60, as described afterwards. The 
contact portion 33 is formed with a projection 33a, which is positioned at a 
free end of the contact portion 33. 
5 As shown in Fig. 2, the contact 30 is inserted into the insulator 10 

from the bottom portion 14 so that it is held by the insulator 10. In detail, 
the fitting post 3 la is inserted into the fitting hole 23, while the engagement 
portions 3 lb, 3 Ic are engaged in the inner surface of the fitting hole 23 so 
that the press-fitting is established between the fitting post 31a and the 

10 fitting hole 23. The held portion 3 1 and the contact portion 33 are held by 
the first holding groove 21, while the projection 33a projects from a side 
13a of the center island portion 13 in the elongated O-like shaped groove 
15. In other words, the projection 33 a proj ects towards the corresponding 
fixing portion 32. The fixing portion 32 projects from the outer side of 

15 the first wall portion 11a, lib outwardly of the insulator 10. 

As shown in Fig. 5, each of the fixity members 40 is comprised of a 
held portion 41 and a fixing portion 42. The held portion 41 has the same 
shape as the held portion 3 1 . The held portion 41 is also provided with a 
fitting post 41a, which has the same shape as the fitting post 31a and is also 

20 formed with two engagement portions 4 1 b, 4 1 c. The fixing portion 42 has 
the same shape as the fixing portion 32. The free end of the fixing portion 
42 also serves as a soldered portion 42a similar to the soldered portion 32a. 
However, the fixity member 40 has no contact portion like the contact 
portion 33. 

25 The fixity member 40 can be easily manufactured by cutting off the 

contact portion 33 from the contact 30. In practice, the contacts 30 are 
manufactured by stamping off a metal plate. The fixing members 40 are 
formed by selecting some contacts 30, followed by cutting away their 



contact portions while a carrier 50 is still connected thereto, as shown in 
Fig. 6. As also understood from Fig. 6, the fixing members 40 are made 
of the same material as the contacts 30, i.e. metal in this embodiment. 
As shown in Fig. 3, the fixity member 40 is inserted into the 
5 insulator 10 from the bottom portion 14 so that it is held by the insulator 10. 
In detail, the fitting post 41a is inserted into the fitting hole 24, while the 
engagement portions 41b, 41c are engaged in the inner surface of the fitting 
hole 24 so that the press-fitting is established between the fitting post 41a 
and the fitting hole 24. The held portion 41 is held by the second holding 

10 groove 22. The fixing portion 42 projects from the outer side of the first 
wall portion 11a, lib outwardly of the insulator 10. 

Because the first and the second holding grooves 21, 22 are spaced 
at regular intervals and the contacts 30 and the fixity members 40 have the 
same shape as each other except for the contact portions 33 of the contacts 

15 30, it is easy to fit the contacts 30 and the fixity members 40 into the first 
and the second holding grooves 21, 22, respectively, by means of an 
automatic fitting machine. 

As shown in Figs. 2, 3 and 10, the fixing portions 32, 42 are placed 
on the surface of the substrate 60 while the insulator 10 is placed within a 

20 hole 63 of the substrate 60 so that the connector 100 is mounted on the 
substrate 60. The soldered portions 32a, 42a are arranged on conductive 
portions 61,61, respectively, and are soldered thereto so that the contacts 
30 and the fixity members 40 are fixed to the substrate 60 and, accordingly, 
the connector 100 is also fixed to the substrate 60. 

25 In this embodiment, the contacts 30 and the fixity members 40 are 

grouped into two groups. Specifically, thirty-five contacts 30 and four 
fixity members 40 constitute one set, wherein the contacts 30 are 
positioned between two fixity members 40 and the other two fixity 
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members 40. The other set of the contacts 30 and the fixity members 40 
has the same configuration as the aforementioned set but the one and the 
other sets of the contacts and the fixity members 40 are arranged 
symmetrically with each other in the X-direction, as shown in Figs. 1 and 
5 10. With the above-mentioned arrangements, two fixity members 40 are 
positioned near to each comer of the connector 100. In other words, every 
fixity member 40 is positioned nearer to the corresponding comer of the 
connector 100 than the contacts 30. Therefore, the fixation of the 
connector 100 by means of the fixity members 40 is resistant to a rotation 

10 force which might be applied to the connector 100. The number of the 
fixity members 40 arranged near to each comer of the connector is not 
limited to two but may be one or three or more. 

As shown in Figs. 7 to 10, the mating connector 200 is comprised of 
an insulator 2 1 0, a plurality of contacts 220 and a plurality of dummy 

15 contacts 221-228. The insulator 210 is comprised of a pair of first wall 
portions 211a, 211b, a pair of second wall portions 212a, 212b and a 
bottom portion 213. Each of the first wall portions 211a, 211b stands up 
from the bottom portion 213 and extends in the Y-direction. The first wall 
portions 21 la, 21 lb are spaced from each other in the X-direction. Each 

20 of the second wall portions 212a, 212b stands up from the bottom portion 
213 and extends in the X-direction. The second wall portions 212a, 212b 
are spaced from each other in the Y-direction. The second wall portion 
212a connects one end of the first wall portion 211a and another end of the 
first wall portion 211b, while the second wall portion 212b cormects the 

25 other end of the first wall portion 211a and the other end of the first wall 
portion 21 lb so that an elongated groove 214 is defined by the first and the 
second wall portions 211a, 211b, 212a, 212b and the bottom portion 213. 
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As especially shown in Figs. 8 and 9, the contacts 220 and the 
dummy contacts 221-228 have the same shape as each other. The dummy 
contacts 221-228 are used only for fixing the mating connector 200 to 
another substrate 230 and correspond to the respective fixity members 40 
5 of the connector 100. Therefore, the dummy contacts 221-228 are not 
required to be electrically connected to a circuit on the substrate 230. 

As shown in Fig. 7, in this embodiment, the number of the dummy 
contacts 221-228 is eight and is same as the number of the fixity members 
40 of the connector 100. The number of the contacts 220 is same as the 
10 number of the contacts 30 of the connector 100. Specifically, the contacts 
220 and the dummy contacts 221-228 are grouped into two groups, each of 
which has thirty- five contacts 220 and four dummy contacts 221-224 or 
225-228 , wherein the thirty-five contacts 220 are arranged between two 
dummy contacts 221, 222 or 225, 226 and the other two dummy contacts 
15 223, 224 or 227, 228. Thus, the configuration of the contacts 220 and the 
dummy contacts 221-228 correspond to the configuration of the contacts 30 
and the fixity members 40 of the connector 100. 

As seen from Figs. 8 and 9, the mating connector 200 is mounted 
and fixed on the substrate 230 by soldering soldered portions 220a, 221a, 
20 225a to conductive portions 23 1 , 232 provided on the substrate 230. 

As seen from Figs. 10 to 12, when the connector 100 is mated with 
the mating connector 200, the center island portion 13 of the connector 100 
is inserted into the elongated groove 214 of the mating connector 200 while 
the first and the second wall portions 211a, 211b, 212a, 212b of the mating 
25 connector 200 are inserted into the elongated O-like shaped groove 1 5 of 
the connector. Under the mated state, the projections 33a of the contacts 
30 of the connector 100 are brought into contact with the contacts 220 of 
the mating connector 200. However, the dummy contacts 221-228 of the 



11 



mating connector 200 are not in contact with the fixity members 40 of the 
connector 100 so that there is no electrical cormection between the dummy 
contacts 221-228 and the fixity members 40. 

In Figs. 13 to 17, a connector 300 according to a second 
embodiment of the present invention is illustrated. The connector 300 
comprises an insulator 3 10, a plurality of contacts 330, and a plurality of 
fixity members 340. 

As shown in Figs. 13 to 15, the insulator 310 is comprised of an 
insertion head portion 311 and a bottom portion 312. The bottom portion 
312 has a plate-like shape which has a depressed lower surface. The 
insertion head portion 311 stands on the bottom portion 312 and extends in 
the Z-direction. The insertion head portion 311 has the same size as the 
bottom poFtion 3 1 2- in the Y-direction but is smaller than the bottom portion 
3 12 in the X-direction. The bottom portion 3 12 is mountable on a 
substrate, which is not shown in this embodiment. The insertion head 
portion 311 is to be inserted into a fitting groove which is provided for a 
mating connector not shown, wherein the fitting groove has an elongated, 
rectangular groove. 

As shown in Figs. 13, 14, 16, 17, the insulator 310 is formed with a 
plurality of first holding portions 315 and a plurality of second holding 
portions 317. In this embodiment, the first holding portion 3 1 5 is a slit 
which has a particular shape shown in Fig. 16, while the second holding 
portion 3 1 7 is another slit which has another shape shown in Fig. 1 7. 

As shown in Fig. 16, the first holding portion 315 extends from the 
lower surface of the bottom portion 3 12 upwardly in the Z-direction but 
does not reach the upper surface of the insertion head portion 311. The 
first holding portion 315 also communicates with a side 3 1 la of the 
insertion head portion 311. In other words, the first holding portion 315 
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connects the lower surface of the bottom portion 3 12 and the side 3 1 la of 
the insertion head portion 311. Therefore, the contacts 330 can be 
inserted into the first holding portions 315 from the lower surface of the 
bottom portion 312. 

As shown in Figs. 17, the second holding portion 317 extends from 
the lower surface of the bottom portion 312 upwardly in the Z-direction but 
does not reach the upper surface of the insertion head portion 311. The 
second holding portion 3 17 is shorter than the first holding portion 3 15 in 
the Z-direction. The second holding portion 317 connects the lower 
surface of the bottom portion 312 and the side 3 11a of the insertion head 
portion 311, similar to the first holding portion 315. Therefore, the fixity 
members 340 can be inserted into the second holding portions 317 fi"om the 
lower surface of the bottom portion 3 12 . 

As shown in Figs. 13 and 14, the first and the second holding 
portions 3 1 5, 3 1 7 are grouped into two groups. In one of the groups, the 
first holding portions 315 are positioned between the second holding 
portions 317. Specifically, two second holding portions 317, the 
predetermined number of the first holding portions 315, and other two 
second holding portions 3 17 are arranged in this order in the Y-direction. 
The first and the second holding portions 3 1 5, 3 1 7 are spaced at regular 
intervals and are parallel to each other. The other group has the same 
configuration as the aforementioned group but is arranged symmetrically 
with the aforementioned group in the X-direction. 

As shown in Figs. 16 and 18, each of the contacts 330 is comprised 
of a held portion 33 1 , a fixing portion 332 and a contact portion 333 . The 
held portion 331 is formed with barbs 331a, 331b, which are engaged in the 
inner surface of the first holding portion 3 1 5 when the contact 330 is 
inserted into and press-fitted into the first holding portion 315 from the 
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bottom portion 312. The fixing portion 332 extends from one end of the 
held portion 331 in a direction perpendicular to the extending direction of 
the held portion 33 1 . The fixing portion 332 has a cranked shape which 
consists of three portions. One end portion extending from the held 
portion 33 1 is provided with a protrusion 332b, which serves to prevent the 
contact 330 from undesirably moving in the Y-direction when the contact 
330 is press-fitted into the first holding portion 315. The middle portion 
extends in parallel with the held portion 331, and the other end portion is a 
free end and extends from the middle portion in parallel with the 
aforementioned end portion. The free end portion of the fixing portion 
332 serves as a soldered portion 332a. The soldered portion 332a is 
soldered to the substrate when the cormector 300 is mounted on the 
substrate. The contact portion 333 continues from the other end of the 
held portion 33 1 and has an S-like shape. The free end of the contact 
portion 333 is provided with a projection 333a, which is a portion brought 
into contact with a contact of the mating connector when the connector 300 
is mated with the mating connector. 

As shown in Fig. 16, the contact 330 is inserted into the first 
holding portion 315 from the bottom portion 212 so that it is held by the 
first holding portion 315. Under the state where the contact 330 is held by 
the insulator 310, the projection 333a projects from a side 3 1 la of the 
insertion head portion 3 1 1 in the X-direction. Therefore, the contact of 
the mating connector can be brought into contact with the contact 330 
when the mating connector is mated with the connector 300 in the Z- 
direction. The fixing portion 332 projects from the bottom portion 312 
outwardly of the insulator 10. 

As shovm in Figs. 17 and 19, each of the fixity members 340 is 
comprised of a held portion 341 and a fixing portion 342. The held 
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portion 341 has the same shape as the held portion 33 1 and is formed with 
barbs 341a, 341b. Like the barbs 33 la, 33 lb of the contact 330, the barbs 
341a, 34ab are engaged in the inner surface of the second holding portion 
317 when the fixity member 340 is inserted into and press-fitted into the 
second holding portion 3 1 7 from the bottom portion 312. The fixing 
portion 342 has the same shape as the held portion 332 and extends from 
one end of the held portion 341 in a direction perpendicular to the 
extending direction of the held portion 341 . The fixing portion 342 is 
provided with a protrusion 342b, which plays a role similar to the 
protrusion 332b of the contact 330. The free end of the fixing portion 342 
serves as a soldered portion 342a. The soldered portion 342a is soldered 
to the substrate when the connector 300 is mounted on the substrate. Thus, 
the fixity member 340 has a shape similar to the contact 330 except that the 
fixity member 340 has no contact portion like the contact portion 333 of the 
contact 330. 

The fixity member 340 can be easily manufactured by cutting off 
the contact portion 333 from the contact 330, as shown in Figs. 20 to 22. 
In practice, the contacts 330 are manufactured by bending a metal preform, 
which is formed with the barbs 33 1, 331b, 341a, 341b and the protrusions 
332b, 342b. The fixing members 340 are formed by selecting some 
contacts 330, followed by cutting away their contact portions while a 
carrier 350 is still connected thereto, as shown in Fig. 20. As also 
understood from Fig. 20, the fixing members 340 are made of the same 
material as the contacts 330, i.e. metal in this embodiment. 

As shown in Fig. 1 7, the fixity member 340 is inserted into the 
insulator 310 from the bottom portion 3 12 so that it is held by the insulator 
310. In detail, when the held portion 34 1 is inserted into the second 
holding portion 317, the barbs 341a, 341b are engaged in the inner surface 
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of the second holding portion 3 17 so that the press-fitting is estabhshed 
between the held portion 341 and the second holding portion 317. The 
fixing portion 342 projects from the bottom portion 312 outwardly of the 
insulator 310. 

5 Because the first and the second holding portions 3 15, 3 17 are 

spaced at regular intervals and the contacts 330 and the fixity members 340 
have the same shape as each other except for the contact portions 333 of 
the contacts 330, it is easy to fit the contacts 330 and the fixity members 
340 into the first and the second holding portions 315,317, respectively, by 

10 means of an automatic fitting machine or the like. 

In this embodiment, two fixity members 340 are positioned near to 
each comer of the connector 300, as seen from Figs. 13 and 14. In other 
words, every fixky member 340 is positioned nearer to the corresponding 
comer of the connector 300 than the contacts 330. Therefore, the fixation 

15 of the connector 300 by means of the fixity members 340 is resistant to a 
rotation force which might be applied to the connector 300. The number 
of the fixity members 340 arranged near to each comer of the connector is 
not limited to two but may be one or three or more. 



